an analysis of available photometric data of NSVS 1925037 and a search of a variable counterpart has been performed using astrometric and photometric data from Gaia DR2 and ASAS-SN databases.
Introduction
This report describes our investigations on star NSVS 1925037. According to the Northern Sky Variability Survey data (Wozniak, 2004) , this object is of magnitude 14.469 ± 0.131 (Median ROTSE mag) and is located at R.A. 02h 39m 38.01s and DEC. +59° 04' 22.08" (J2000.0). This star was initially associated to the eclipsing binary V683 Cas (Gettel, 2006) but later analysis (Hoffman, 2009) showed that this association is incorrect. Starting from the above equatorial coordinates we tried to identify a correspondence with a known variable or a stellar object that shows variability.
Data analysis
As shown in Figure 1 , the equatorial coordinates of NSVS 1925037 do not correspond to the position of any known object in the SIMBAD database. To try to identify a counterpart of this object we looked for similar objects in terms of magnitude and position. As first step, we therefore downloaded from the Gaia DR2 database all the stars within a circle of 1' radius centered on the equatorial coordinates of NSVS 1925037, available from the Northern Sky Variability Survey. Table 1 summarizes the 57 sources present within this circle and provides their equatorial coordinates, Gaia DR2 source ID and magnitude, with error, in the G band. Considering that the magnitude of NSVS 1925037 is available in a magnitude system slightly different from the Gaia one, we selected from Table 1 those stars with a magnitude between 12.5 and 16.5 in the G band. The selected five stars that could have a correspondence with NSVS 1925037 are listed in Table 2 and their positions with respect to NSVS 1925037 is shown in Figure 2 . We then downloaded from the ASAS-SN database the photometric data and light curves of sources corresponding to the equatorial coordinates of the stars selected in Table 2 . For the Gaia DR2 source ID 464213469952346880 (star A in Table 2 ), the ASAS-SN database contains, within 10" from the input coordinates, the star ASASSN-V J023937.20+590410.9 (or WISEJ023937.2+590410), that has already been reported to AAVSO as variable.
The ASASSN-V J023937.20+590410.9 is a star of 14.35 mag. in V, classed as an eclipsing binary. The main characteristics of this variable available from ASAS-SN (Jayasinghe, 2018b) , and WISE (Chen, 2018) catalogues are summarized in Table 3 . For all the other stars of Finally, with the aim to identify or confirm a correspondence between NSVS 1925037 and one of the selected stars of Table 2 , we analyzed all the photometric data and light curves, available from the Northern Sky Variability Survey and the ASAS-SN database, using the version 2.60 of the light curve and period analysis software PERANSO (Paunzen and Vanmunster, 2016).
The light curve of NSVS 1925037 available from the Northern Sky Variability Survey is shown in Figure 3 . The details of the related photometric data are summarized in Table 4 . 3 Results
Analysis of photometric data from NSVS database
Initially, we analyzed with PERANSO the photometric data of Table 4 available from NSVS. The analysis of the period was performed applying three methods: ANOVA, Lomb-Scargle and CLEANest. All three methods provided consistent results among them and the following initial solution for NSVS 1925037, that does not match with ASAS-SN and WISE results of Table 3 : period 29.8846 ± 1.4932 days, epoch 2451373.8545, amplitude 0.97 ± 0.25. The curve in phase for this solution is shown in Figure 4 . No significative solution with a shorter period was found. 
Analysis of photometric data from ASAS-SN
We downloaded and analyzed with PERANSO the ASAS-SN photometric data of the five stars of Table 2 , searching for light curve characteristics similar to those found based on the NSVS data only or trying to identify shorter periods in accordance with the results of ASAS-SN and WISE catalogues.
For the star Gaia DR2 ID 464213469952346880, we did not find any solution with a period around 29 days, but we found a shorter period of 4.4512 ± 0.0012 days, in total agreement with the results of ASAS-SN and WISE catalogues. The light curve of star Gaia DR2 ID 464213469952346880 in Figure 5 , we found, is typical of a β Lyrae eclipsing binary system, with a depth of the primary and secondary minimum of 0.45 and 0.21 mag. in the V filter respectively, and an epoch of the maximum of 2457037.7987 (HJD), in accordance with the ASAS-SN one.
As additional check, we analyzed the periodicity of this binary system merging the NSVS and ASAS-SN data. An offset of -0.12 mag. was added to the NSVS data to consider the difference of the two photometric systems. Figure 6 shows the result of the check: again, when NSVS data are considered only a potential 29 days period is highlighted and no significant solutions with shorter periods are found. For the remaining stars in Summarizing our results, Gaia DR2 ID 464213469952346880 is a β Lyrae eclipsing binary with position and a magnitude compatible with NSVS 1925037 ones. However, the light curve shape and mostly the period found, for this variable by ASAS-SN, WISE catalogues of 4.45 days, and confirmed by our analysis, do not match with the period of about 29 days that we found analyzing only the NSVS or the combined NSVS-ASAS photometric data of NSVS 1925037.
To explain this discrepancy in the light curve shape and period we have identified the following causes: 1. NSVS 1925037 is a star other than Gaia DR2 ID 464213469952346880, this would imply that the coordinates of NSVS 1925037 are not correct, with an error greater than 60 arcsec. 2. Our analysis of the photometric NSVS measures or of the combined NSVS-ASAS ones of NSVS 1925037 is incorrect, leading to a wrong light curve shape and a ghost period of 29 days. 3. The higher spread of NSVS photometric data, greater than 2 magnitudes with respect to the ASAS-SN measures that spans in a more accurate range of 0.45 magnitudes, induces in the calculation a wrong dominant period of 29 days for the Gaia DR2 ID 464213469952346880, hiding the correct light curve and period of 4.45 days.
The attempt to identify the real cause of this discrepancy requires further investigation and will be subject of further analyses.
Conclusions
As result of our investigation we cannot establish with certainty that variable star NSVS 1925037 corresponds to any known variable or stellar object that shows variability. ASAS-SN and WISE catalogues contain, within 10 arcsec from NSVS 1925037 coordinates, a star (ASASSN-V J023937.20+590410.9 or WISEJ023937.2+590410) that has already been reported to AAVSO as variable. This variable corresponds to star Gaia DR2 ID 464213469952346880. Our analysis of ASAS-SN photometric measurements confirms that Gaia DR2 ID 464213469952346880 is a typical β Lyrae variable, with a period of 4.4512 ± 0.0012 days and a depth of the primary and secondary minimum of 0.45 and 0.21 mag. in the V filter respectively. Despite the magnitude and the position of this eclipsing binary are compatible with NSVS 1925037 data, the light curve shape and period that we found analyzing the NSVS or the combined NSVS-ASAS photometric measures are not compatible with Gaia DR2 ID 464213469952346880 characteristics. Therefore, further analyses are required to identify a correspondence between NSVS 1925037 and a known variable or a stellar object that shows variability.
